Nuclear membrane cholesterol can modulate nuclear nucleoside triphosphatase activity.
Previous work has suggested that changes in nuclear membrane cholesterol may induce a stimulation in nuclear nucleoside triphosphatase (NTPase) activity. The purpose of the present study was to directly investigate if nuclear membrane cholesterol can stimulate nuclear NTPase activity. The cholesterol content of nuclei was altered with a liposomal methodology. The cholesterol content of nuclei isolated from hepatic tissue was relatively low in comparison to that typically exhibited by other membrane fractions. Because of this, it was difficult to further deplete the nuclear membrane of cholesterol, but we could successfully increase the cholesterol content after exposure to cholesterol-enriched liposomes. Nuclear NTPase activity was potently stimulated (approximately 150-200% of control) by an increase in the nuclear membrane cholesterol content. The Vmax of the NTPase activity in the presence of ATP or GTP was significantly increased after cholesterol enrichment without altering the affinity of the enzyme for these moieties. Mg2+ dependency of NTPase activity was also altered by cholesterol incorporation into the nuclear membrane. Cholesterol enrichment of the nuclear membrane also left the nuclei more susceptible to damage by salt-induced lysis than control nuclei. Our results clearly demonstrate that the cholesterol content of the nuclear membrane will have significant, direct effects on nuclear integrity and NTPase activity.